Antigen-specific damage to brain vascular endothelial cells mediated by encephalitogenic and nonencephalitogenic CD4+ T cell lines in vitro.
Experimentally induced and naturally occurring inflammatory diseases of the central nervous system (CNS) are often associated with a breakdown of the blood-brain barrier and edema within the CNS itself. CD4+ T cells are now clearly implicated in the pathogenesis of the induced CNS disease, experimental autoimmune encephalomyelitis, and previous in vivo experiments had indicated that these cells may be capable of directly damaging the CNS vasculature. To assess the capacity of CD4+ T cells to damage brain vascular endothelial cells (EC) in vitro, two lines with specificity for myelin basic protein and OVA were prepared and added to cultures of EC. We show here that both lines, when added in a resting state, severely disrupt the EC monolayers in an Ag-specific manner. The interaction is dependent on the recognition of Ag in the context of MHC class II and is blocked in the presence of mAb specific for CD4. Addition of T cell lines preactivated on irradiated thymocyte APC caused a high level of Ag nonspecific damage to the EC, which was not blocked by the addition of anti-CD4 mAb. Supernatants derived from these latter cells did not alone damage the EC monolayers despite the presence of TNF activity suggesting that T cell-EC contact may be required for these cell lines to mediate their effector function. Both resting and preactivated lines adhered strongly to the EC in the absence of Ag. The capacity of CD4+ T cells to strongly adhere to, and disrupt the integrity of, brain vascular EC may be important in the early stages of CNS disease mediated by this cell type.